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HERMES 


jabir ibn Hayyan, that legendary father 
of Chemistry, whose name has come down 
the centuries in the Western style of Geber, 
showed his master, Ja’far al-Sadiq, his 
book, Kitab al Wastyya—the book of his 
thoughts, his dreams and discoveries. 

Whereupon—these are now the words 
of Jabir himself—‘'‘My master Ja’far, on 
whom be peace !| was angry when I showed 
him this book and said : ‘ O Jabir, you have 
revealed the Mighty Secret of God.’ (I 
replied) : ‘ It was in my mind to be liberal 
and I wished to be bountiful and generous, 
for in thy service generosity and truth and 
frank explanation have remained with me 
and I have imitated thy nature. But, if 
thou so orderest, I will burn the book and 
will deliver it tono one.’ He smiled, being 
well pleased with my words (and said) : 
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“Do not so, for the Most High God has 
aided thee in this matter and has made it 
easy for thee. So oppose not the will of 
God in the revelation of this book, for no 
one in our time, or after us, will attain 
thereto except the Most High God help him 
and rightly direct him.’ ’” 

Herein may be found the statement of 
faith of the Aristotle of Chemistry: the 
faith that made him legend and us the 
inheritors of Chemic Science. 

The curious are referred to the authori- 
ties Berthelot, Al-Jildaki, Kopp, Ruska, 
Holmyard, Brockelmann and many an- 
other, for information and may find for 
themselves the truth of the Jabirian legend 
and his service of Ja’far, who was the sixth 
Imam of Medina, in the eighth century, 
and of his sonship to that politically 
scheming druggist whose head fell when 
dread authority discovered him. 

It is with the future developments of 
the Hermetic Art pursued along the lines 
of exact experiment introduced by Geber 

1E, J. Holmyard’s translation. 
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and mythologically patronized by Hermes 
Trismegistus that we are here concerned. 


For many generations, unseen and 
unrequited, the chemist has played his 
part in the lives of all of us. Recent 
decades are notable in that his work is now 
respected, while his economic position is 
secure. In these later days natural wealth 
has been relentlessly exploited and waste 
reduced to its minimum. 

The advent of chemical research has 
wrought violent changes in the nature of 
some of the world’s markets: staple 
products have been replaced by products 
first discovered in the laboratory; with 
these new vistas have come new methods 
and life itself has changed. Natural 
and nitrogenous fertilizers, for example, 
have met, in synthetic indigo and 
ammonium nitrate, a competition that 
threatens abandonment of the natural 
products, and promises a greater com- 
mand of colour and a fuller fertiliza- 
tion of the soil. Natural products are 
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being quickly superseded by synthetic 
substitutes at lower cost, in unlimited 
supply and more useful form. 

Chemical science, because it can be 
applied to the control of nature, has 
become a necessity to a civilization that 
daily acquires fresh and more complex 
material needs. Because, too, this science 
has now reached a development where it 
can keep step with these growing needs its 
importance in the daily life of the 
community will increase. 

There are some, notably Mr. Bertrand 
Russell in his Icarus, who think that the 
effect of scientific exploitation has been 
to organize modern industrialism on the 
narrowest nationalist basis, harnessing 
patriotic feeling, inflaming greed and the 
competitive spirit : that the development 
of science threatens complete overthrow 
of civilization. They discount altogether 
the possibility of any economic inter- 
nationalism except by the coercive domina- 
tion of a single group. 

It is unlikely, however, that the balance 
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of civilization as we know it can be violently 
upset. It may quite possibly be destroyed 
in certain areas, but stability will tend to 
be restored through the influence of areas 
not so disrupted. There is also the 
improbability of any advance in methods 
of scientific warfare (especially through 
chemistry) that will lead to more than 
localized destruction. | 

Nor do Mr. Russell and others appreciate 
sufficiently the recent tendency of in- 
dustrial organization towards international 
compromise. It is becoming more and 
more obvious that nationalist monopoly 
cannot hold any field for long. Increas- 
ingly capitalist enterprises are discovering 
nationalist isolation to be a threat to their 
economic existence. Thus the liaison 
between the great firms here and those on 
the Continent and in America in exchange 
of personnel, technical information and 
even financial support becomes closer 
year by year. 

Undoubtedly there will be more wars, 
interferences and hindrances to this pro- 
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cess of economic internationalization, but 
that it will continue, although slowly, is 
sure ; and this emerging consciousness of 
economic unity will supply the stimulus to 
that moral evolution which Mr. Russell so 
desiderates. 

Science is not, however, to be regarded 
merely as an economic tool. It is much 
more. It is the systematized observation 
and analysis of differing kinds of matter 
and in its widest synthesis a philosophy of 
matter. 

Necessarily its conclusions must always 
be empirical. The philosophical position 
of science as a whole has been revolution- 
ized by the relativity concept. While the 
biologist and geologist have always realized 
the dependence of their sciences upon 
chemistry, the chemist and the physicist, 
much more the mathematician, recognized 
no such interdependence ; each regarded 
his particular branch as self-contained 
and unaffected by external scientific 
development. Now our outlook has 
broadened. Science is no longer envisaged 
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as a series of water-tight compartments 
labelled chemistry, physics, mathematics, 
and so on, but as a diversely functioning 
unity in which any one function is only 
to be expressed in terms of all the others. 

The work of Planck, Einstein, and others 
upon the mathematical expression of 
physics has affected chemistry so deeply 
as to necessitate an entirely new philoso- 
phic view-point and adjustment is still 
going on. 

Before the present century all matter 
was regarded by chemists as rigid, and 
resolvable into about eighty unchange- 
able elements as absolute as time then 
appeared. Now in the light of the New 
Physics, it appears that matter is a 
kinetic equilibrium of electrical charges ; 
it has no rigidity ; the atoms divide ; and 
the elements, of which there are ninety- 
two, transmute themselves spontaneously ; 
time is relative ; light has mass and the 
only straight path in Nature can be curved 
by gravity. 

The chemical system underlying matter 
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is now viewed as one of equilibrium main- 
tained by controlling conditions, change in 
which shifts the equilibrium either in the 
direction of increased simplicity, accom- 
panied by partial disintegration, or else in 
the direction of an increased complexity, 
usually entailing synthesis into a new 
substance. The controlling conditions 
may usefully be described as the degrees of 
freedom of the equilibrium. 

The dynamic atom of the New Physics 
is essentially such an equilibrium. The 
atom consists of a central nucleus of posit- 
ive electrical energy, the proton, around 
which, in definite orbits, rotate at enor- 
mous velocities a number of negative 
electrical charges, the electrons. This 
ultra-miscroscopic planetary system im 
petio is stabilized by internal physical 
forces similar to those balancing the solar 
system. Upset of the balance appears 
only possible by the action of external 
agencies such as collision with fast-moving 
electrical particles, and irradiation by light 
of extremely short wave-length. The 
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atom (except of’ radio-active elements, 
which undergo disintegration under normal 
conditions), appears to require for its 
disruption external forces so violent that 
Dalton’s concept of it as ultimate and 
indivisible is understandable. Under- 
standable also is the success attendant 
upon the efforts of Chemistry during the 
last century to build upon it theories of 
its chemical relationship that worked so 
well in actual practice that Professor 
Armstrong could say of organic chemistry : 
“We are able to bet in terms of several 
hundreds or even thousands to one, having 
wagered and won with such uniform 
success during a period of over fifty 
years.” 

The sensationalist press and the novelist 
of the fantastic have led the public to 
expect early and far reaching develop- 
ments through the application of what is 
vaguely termed “atomic energy.” But 
the cost of artificially disrupting so stable 
an electrical system as the atom does not 
bring it within the range of practical 
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usefulness. Experiments show that on 
the average the cost is something like 
100,000 times the gain, and there is no 
evidence that the cost could be decreased to 
aneconomic figure. It has been calculated 
that 1 gramme of radium would have to 
project its rays into a sheet of aluminium 
for a period of 3,000 years to disrupt the 
aluminium atoms sufficiently to yield rx 
cubic millimetre of hydrogen. Scarcely 
an explosive reaction ! 

Under normal terrestrial conditions the 
atom may be regarded (for general 
chemical purposes) as a stable entity but 
(and this was where the Daltonian theory 
failed), the electronic configuration, the 
position of the electrons around the 
nucleus, is always vital, always germane, 
to every chemical inquiry. 

This electronic configuration, so far as we 
know, is the sole predisposing cause of 
chemical and physical combination of the 
atoms. The manner of the internal 
arrangements of the electrons confers a 
condition of unsaturation upon the atom 
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which it seeks to satisfy by combination 
with other atoms to form molecules. 

Although the peculiar behaviour of every 
atom and every molecule is traceable to its 
electronic equilibrium, yet that behaviour 
is its chemical nature, and is the cause of 
chemical change. Because the equili- 
brium of every molecule is comparatively 
unstable chemical change can be arbitrarily 
controlled by man: he can vary the 
degrees of freedom of every molecule at 
will. 

By altering the degree of freedom of 
temperature, for example, he can induce 
substances unattracted to each other at 
ordinary temperatures, to combine. Car- 
bon and oxygen can exist side by side in 
perfect tranquillity, heat them together 
and they combine to form carbonic acid 
gas. Other substances, on heating, under- 
go disintegration ; for instance, chalk, at 
elevated temperatures, breaks up into 
lime and carbon dioxide. 

There are other degrees of freedom 
beside temperature; one is pressure, 
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another is surface tension and another 
actinic light. Of these surface tension has 
yielded extraordinarily important dis- 
coveries: at least, we think the 
phenomena observed are ascribable to 
surface tension. If two substances are 
brought together in the presence of a 
third, this third body brings about 
combination of the other two substances. 
This ¢ertium quid is called the catalyst, 
and probably performs its function by 
condensing the atoms or molecules, of the 
two substances on its surface, in layers 
one molecule thick. In this condition 
they are in a state of surface tension, the 
electronic configuration of both of them 
is then highly activated and they are in 
unstable equilibria and may combine to 
form a new molecule. Whilst apparently 
every chemical change may be catalytically 
induced, the catalyst acts selectively ; 
it is not suited to promote the combina- 
tion of many different compounds; in 
fact, it is usually found that for every 
chemical reaction there is but one wholly 
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suitable catalyst. For example, the 
catalyst best suited for the hardening of 
vegetable and fish oils, by combining them 
with hydrogen, is nickel. Nickel favours 
this particular chemical change most when 
in the finely divided form known as the 
colloidal condition of matter. It appears 
to be the most necessary requirement for 
catalysis that the catalyst should be in the 
colloidal state. In the colloidal catalyst 
chemistry reaches up to, and imitates, 
living matter. 

In organic chemistry there is a depen- 
dence on structure which masks the 
electronic equilibria of the associated 
atoms. In fact, so dominant is this 
structural arrangement of the carbon 
atoms that their chemistry is the most 
homogeneous branch of the science. Pre- 
dictions of the behaviour of any newly 
synthesized molecule can be made from a 
study of its structure alone, with the 
accuracy that Professor Armstrong’s words 
predicate. This property of structural 
integration separates the carbon atom 
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from the rest of the elements, except 
possibly boron and nitrogen; in all 
probability, although we cannot say so 
with certainty, it is the property from 
which arises its employment in the 
structure, without exception, of all living 
matter. 

The molecule of living matter, like any 
other, exists in a state of equilibrium 
changed only by alterations in external 
conditions, the degrees of freedom; by 
reason of its internal structural arrange- 
ment, it possesses to a marked degree a 
certain adaptability to external conditions. 
This indicates an internal adaptability, 
although of only an elementary degree, to 
environment—a property peculiar to the 
living organism. 

The réle of the catalytic degree of free- 
dom becomes more important and more 
selective the further we advance up the 
range of organic molecular complexity 
until, in living integrations of matter, it 
reaches its apogee. It is natural that 
this should be so, for the living organism 
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depends for life on the change of its food 
into molecules which it can temporarily 
synthesize into tissue and then break down 
again. Temperature and pressure are 
degrees of freedom that cannot be used by 
the organism, since it has only a limited 
tolerance for them. The organism has, 
therefore, to rely on substances which 
work independently of high temperatures 
and pressures to convert its food into 
simple molecules and then to synthesize 
them again into tissue. These substances, 
which most probably act catalytically are 
exceedingly complex, and appear to possess 
a peculiar adaptability which enables them 
both to break up, or hydrolyze, the food 
molecules into something simpler, and 
then synthesize the resultant molecules 
again into complexities required by the 
organism. Hence, in living matter, the 
catalysts by which life is maintained are 
kept in a condition of equilibrium so that 
the sum of their synthetic and hydrolytic 
catalyses may be balanced in the direction 
required for the furtherance of the living 
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whole of which they form a part. Since 
disintegration is death, the balance of 
the vital catalyses must be weighted on the 
side of synthesis, or, as Jacques Loeb put 
it: “‘ The matter between life and death is 
not between living and dead molecules, but 
more likely between excess of synthetic 
over hydrolytic processes.”” “La vie, 
c’est la création,” said Claude Bernard. 
So far as we have investigated them, the 
vitamins appear to be the requisite exter- 
nal degrees of freedom to control this 
equilibrium in human life; they balance 
it in favour of the synthetic process, for 
in their absence the so-called deficiency 
diseases supervene, and lead, finally, to 
death. They appear to act catalytically 
to balance the syntheses of life over the 
hydrolyses of death. One may perhaps 
regard them without incongruity as the 
super-catalysts of vitality controlling the 
body’s own catalysts. Unfortunately, we 
know as yet very little about them, but, 
as far as we are in a position to judge, the 
human body seems unable to make the 
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vitamins it requires or to store them for 
very long ; it requires constant supplies of 
them; yet the lower forms of life, the 
micro-organisms and plants appear to 
make them and to store them with ease. 
Man and the higher animals, it seems, 
depend entirely upon these lower forms for 
their supplies. Whatever they may be, 
and however they may work, the vitamins 
appear to act as most potent degrees of 
freedom for the animal equilibrium. 

The chemist then finds that all matter 
consists of individuals, or wholes, as 
General Smuts in his Holism and Evolution 
has called them, which are each and singly 
maintained in a stable condition of 
equilibrium by degrees of freedom, external 
and peculiar to the stabilized system. As 
matter is integrated, so are its degrees of 
freedom ; for every whole and individual 
integration there exists its peculiar degrees 
of freedom which alone maintain its inner 
harmony. Yet, in all matter, and es- 
pecially so in living matter, there appears 
to be an internal selectivity that utilizes, 
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within the limits of its equilibrial range, 
the degrees of freedom for its own purposes. 

This concept of the self-regulation of 
the whole is, of course, implicit in all 
Loeb’s work, but both he and Smuts 
appear to miss the significance of the 
degree of freedom. This self-regulation, as 
integration proceeds, appears to become 
more and more selective until, when we 
come to life, it may possibly be synony- 
mous with life. If we do not find it so, 
then there appears no alternative to a 
mechanistic philosophy wherein the degree 
of freedom becomes identified with the 
external directive force, so at variance with 
all Loeb’s ideas, that was put forward by 
Claude Bernard. 

It is extraordinarily significant of the 
homogeneity of matter that its chemical 
nature, in whatever degree of integration 
examined, is found to be based on one 
single system the balance of which is 
revealed as dependent ultimately when 
traced to the foundations, upon the 
electronic system of the atom. It is 
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evident that all science must be as homo- 
geneous—as consistent—as the matter it 
studies : the sciences of the Victorians are 
all one, and chemistry but a phase of 
scientific discovery and progress. But at 
the same time sight should not be lost of 
the fact discovered by chemistry that for 
all practical purposes of living matter the 
electronic condition of the atom is only 
displayed chemically ; hence the study of 
the higher forms of matter rests on a 
chemical foundation, to which they may 
be reduced, and upon which they are 
built. The application of chemical science 
to matter is, therefore, the only efficient 
method of controlling it for the needs of 
mankind. As yet man is scarcely aware 
of this fact, but he is learning fast and 
moving with sure steps to the chemical ex- 
ploitation of material resources ; a necessity 
to the overgrowing complexity of life. 

As a dynamic entity man needs energy, 
and he obtains it from his physiological 
use of food. In the civilized state of an 
organized society, however, wherein the 
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conditions of urban and similarly densely 
populated areas necessitate the wholesale 
transportation of food, he must have an 
additional form of energy, namely, fuel 
for locomotive purposes. To Isolated 
Man, as the economists have christened 
him, food is the essential and mechani- 
calized transport a superfluity. What 
direct service unobtainable from his own 
hands and feet could Robinson Crusve 
have got from an aeroplane? Only that 
of escape, which, once achieved, would 
have immediately disqualified him as a self- 
contained economic unit. 

To commercialized man, on the other 
hand, transport must be ranked as one 
of the primary needs, if not the first 
essential, of his civilized state. Without 
it he must face reversion to a condition of 
barbarism approaching more or less nearly 
to that of the economists’ Isolation. The 
highest state of social integration possible 
under the conditions arising from an entire 
elimination of every form of transportation 
more mechanical than the horse and cart 
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would be akin to that of the eighteenth 
century when famine was not unknown 
and was, indeed, a possibility to be reckoned 
with by most of the population. The 
last state would probably be worse and 
dearth become the seasonal event it is 
in all primitive societies. It would very 
likely be possible to show that lack of 
mechanical transport, as well as disease, 
lay at the root of the troubles of all earlier 
civilizations and without it they were 
doomed to disintegration. Since we may 
expect still greater improvements in 
transport we may assume progressively 
higher integration, as transport is the key- 
stone of social life and culture—food is 
but that of population. 

The transport of the future, one may 
suppose, will be mobilized by electrically 
and thermally driven engines, whether it 
be road or air traffic. 

Since our supplies of coal and petrol 
are limited to the amounts stored in 
the earth, the day will come when they 
are exhausted; but new fuels will have 
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been synthesized to take their place as 
sources of power for thermally-driven 
traction, for it is probable that for certain 
types of transport we shall always rely 
upon thermal power; fuel is easy to 
carry and store, and confers on the vehicle 
using it independence of movement, com- 
plete mobility; whereas the mobility 
of electrically-driven vehicles is restricted 
either by the conductors through which 
they receive their power, or by the capacity 
of their storage batteries; the superior 
mobility of the thermally driven vehicle 
makes it a factor of cardinal importance, 
although our harnessing of the water power 
of the world to hydro-electric turbines 
could probably supply all our demands 
for energy for every purpose, including 
that of transport. Indeed some of the 
hydraulic power of the future may be 
diverted to the electrochemical synthesis 
of fuel ; we may find some mineral other 
than coal to supply the requisite carbon 
to burn in our combustion engines. 

To return to “ atomic energy,” briefly 
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touched upon earlier. It has long been 
prophesied that in the future we shall 
supply all our needs of energy directly 
from that of the atom; the energy of the 
atom is said to be such that a cupful of 
water could drive the finest of the Cunard 
fleet from Europe to America and back. 
It would probably take the hydro-electric 
power of Lake Erie, spread over a number 
of years, to disintegrate completely the 
cupful of water. Furthermore, the 
prophecy argues from false premises; it 
takes for granted that the nature of atomic 
energy is known and differs from other 
forms of energy; whereas we can, at 
present, only guess at its exact nature. 
We know that its equilibrium is electrical. 
We already use electrical energy, and, if we 
are to gain nothing more than we have at 
present, it is difficult to see wherein lies 
the advantage of this over-rated “atomic 
energy.’ The most we can say at present 
is that it may turn out to be a fresh 
material force, and may be harnessed ; but 
there is not, at present, the slightest 
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indication that it will, nor that our traffic 
problems of the future will be resolvable by 
any energy other than that derived from 
our resources of water and fuel. 

Now it is only a matter of time before our 
petrol reserves are all used, and we have to 
find some other suitable fuel in equally 
enormous quantities; for it is not to be 
expected that the benefits of the light 
internal combustion engine, thermally a 
highly-efficient apparatus, will be surren- 
dered either by business transport, or by 
paterfamilias, who, over the week-end, 
derives from it much of what the econom- 
ists assure us is an indirect satisfaction of 
economic need. There is little doubt that 
we shall find this fuel, and find it in the 
chemical factory; probably long before 
our supplies of petrol are exhausted. Once 
it can be produced in commercial 
quantities it will be in strenuous competi- 
tion with petrol. The decisive factor in 
the disappearance of petrol from the 
world’s markets may then well be the 
strength of counter competition it can 
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achieve, rather than the exhaustion of its 
deposits. Mother Earth could then keep 
her stores of mineral oil: it would not 
pay man to take them. It was at one- 
time predicted, and no longer ago than 
1905, that the deposits of Chilean nitrates 
would be exhausted and the world left 
without fertilizers for its crops: to-day 
Chilean nitrate meets only a third of the 
world’s needs, and except for a fraction 
made in gas works, the remainder is made 
synthetically. Perhaps petrol will follow 
this example and oil-profits dwindle as the 
nitrate profits have done; it all depends 
on the length of life of the petroleum 
deposits, and the cost of its production. 
Synthetic substitutes are imminent. 
The eccentricity which Nature, like a 
French peasant, displays in hiding her 
wealth, renders all man’s computation 
futile. Estimates of both must be limited 
within predictable bounds, but although 
the peasant’s maximum possibilities may 
be judged with fair accuracy, by a care- 
ful observer of the habits of his class and 
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race, nobody has the requisite knowledge 
to define the extent to which Nature may 
have saved. Estimates vary as widely as 
eight to eight hundred years. The best 
informed place the oil left in the wells of 
the United States, the biggest single 
producer of oil, at barely six years’ supply, 
with a problematic twenty years’ supply 
from shale deposits. True, the United 
States is a single producer, but in 1924 
those wells yielded 70.5% of the world’s 
petroleum. In the same year American 
motorists consumed 73.8% of the world’s 
petroleum. The most prolific producer 
found his supplies insufficient ! 

The near future will witness the manu- 
facture of a number of fuels. Some will 
be heavier grades of oil, yet still competing 
with petroleum fractions for the patronage 
of owners of Diesel and similar heavy 
engines. 

At the present time there is extraordin- 
ary activity in laboratories all over the 
world to this end: much of it will be 
abortive—man has to experiment to learn 
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—but the net result will provide an 
extremely wide range of fuels suitable for 
all kinds of engines. It would be pre- 
mature to enumerate them: they all 
rely upon obtaining from coal of some kind, 
the cheaper the better, an hydrogenous 
liquid product possessing properties as 
closely resembling petrol as_ possible. 
The methods of getting them vary ; some 
compress the coal with hydrogen and a 
catalyst, as in the process known as the 
Bergius process, which yields a liquid very 
similar indeed to petroleum: some use 
coke which they burn partially to carbon 
monoxide, combining this with hydrogen 
catalytically at high temperatures and 
pressures to obtain a simple alcohol, 
methyl alcohol. This particular process 
is now being carried out on a big scale in 
factories both in Europe and America ; 
however, it is not the best of fuels for the 
ordinary motor car engine; but the pro- 
cess is interesting in that, by it, under 
slightly different conditions of tempera- 
ture and pressure, it is possible to obtain 
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certain compounds chemically identical 
with those in ordinary petrol. Another 
method, that is being worked on a large 
scale in Germany, heats together coke and 
lime, from which by way of acetylene, ethyl 
alcohol, ethanol, is synthesized cataly- 
tically. So far none of these is competing 
with petroleum, but when they are de- 
veloped a little further and processes 
cheapened sufficiently, they will come into 
the market for that purpose, besides, of 
course, those they now supply. Their 
advent is only a matter of time ; probably 
by 1935 other synthetic fuels will have been 
evolved by the chemist, and the motorists 
of that date will find a difficulty in making 
a choice from the numerous pumps then 
lining the kerbside. 

As all these synthetic fuels are derived 
from coal the duration of their utility must 
depend upon the life of our coal supplies. 
Here there is no cause for apprehension of 
a shortage in the near future. The world’s 
supplies of coal are comparatively enor- 
mous, being estimated at about a hundred 
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billion tons; and it is as well they are, 
for they are annually drained at the rate of 
over twelve hundred million tons; a ton- 
nage approached by no other commodity. 
Since the average yield from a ton of coal 
is fifteen hundredweight of coke, practic- 
ally all of which may be used for synthetic 
purposes, it is obvious that a final extinc- 
tion of the motor-car through lack of fuel 
need not be feared. Because a growing 
use of transport of all kinds coupled with a 
probable exhaustion of petroleum, or at all 
events a diminished production of petrol- 
eum in the near future will make increasing 
inroads upon the coal reserves, the present 
estimated life of 3,000 years for the coal- 
mining industry may have to be reduced. 
But it appears that, in all probability, 
besides those economies resulting from the 
hydro-electric developments of the future, 
others will arise through changes in the 
use of coal. 

At the present time most of the coal is 
burned in the same condition as it is 
mined ; volatile constitutes, so valuable 
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for the manufacture of synthetic dyes, 
drugs, and perfumes, are wastefully sent 
up the chimney as smoke; befouling our 
cities with an atmosphere that effectively 
clogs them against penetration by sun- 
shine, and prevents the entry of fresh air. 
A change in our use of coal would have in 
its support the forces of cleanliness, health 
and economy. These, however, do not 
appear sufficient to persuade us of our 
errors, and the Royal Commission of the 
Coal Mining Industry, in 1925, actually 
hinted that it might be advisable to add 
the force of legal penalization in order to 
ensure adequate pre-treatment of all coal. 

Of the various methods suggested for 
pre-treatment, that of distillation at low 
temperatures is the most generally sup- 
ported at the present time. This is 
claimed to be the most efficient, as it 
extracts from coal the majority of the 
volatile constituents, including gas and 
motor fuel (the yield of benzol—the motor 
fuel directly distilled from coal—is three 
times greater than that obtained by the 
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usual gas works practice), a tar containing 
all the essentials for the dye-stuffs and 
disinfectant-making industries, and a 
smokeless coke that can be burned in 
domestic grates as easily as raw coal. 
Incidentally recent experiment has shown 
that the open fire of the English domestic 
grate is healthier for the occupants of the 
room than any other type of heating—we 
may yet live to see America and the 
Continent copying our so-called antediluv- 
ian ways of heating. 

This method of low-temperature dis- 
tillation almost certainly will become 
general practice when various technical 
difficulties have been overcome; for, 
despite the claims of its enthusiastic 
supporters, who point to numerous experi- 
ments, in Glasgow and elsewhere, there are 
still drawbacks that, at the moment, make 
it commercially unprofitable. It is, how- 
ever, the nearest approach we have yet 
made to the ideal use of our most valuable 
natural heritage; the nearest approach 
to the mode of exploitation of mineral 
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wealth an economically determined com- 
munity might be expected to adopt. At 
present the only economically-minded 
members of the community appear to be 
the owners of gas-works, and they, it is 
claimed, waste more than they would if 
they worked their coal at a lower tempera- 
ture. It is not, however, on the increased 
yield of motor spirit that the supporters of 
this method base their advocacy—indeed, 
it is difficult to see how they could, since, 
were all the coal annually mined by the 
world so treated less than a tenth of our 
present requirements for motor fuel could 
be met—rather do they rely upon its 
promise of the abatement of smoke; in 
consequence of the artificial removal of all 
the volatile constituents of the original 
coal, the coke burns freely and without 
smoking ; consequently, there is no smoke 
to befoul the atmosphere, to dirty buildings 
and encourage the spread of phthisis 
among their inhabitants. The supporters 
believe it will ensure cleanly cities and 
healthy citizens. Whether governmental 
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coercion, as hinted in the Royal Com- 
mission’s Report, will be required for its 
universal adoption is doubtful, it is more 
likely to result from private enterprise by 
reason of the control that could thereby 
be exercised over the raw material of both 
the chemical and synthetic fuel industries 
of the future. 

The pronounced tendency on the part 
of modern manufacturers towards vertical 
combination, to ensure adequate supplies 
of raw materials, leads one to expect that 
the coal supplies of the future will be con- 
trolled by chemical manufacturing syn- 
dicates. If this should come about, it 
may well happen that a large proportion 
of the world’s coal will be subjected to 
preliminary carbonization for the sake of 
its chemically valuable distillates; such 
of the coke produced as may be required for 
synthetic fuels will be retained, and the 
remainder passed on to the domestic and 
industrial consumer. The householder of 
the future may find that the only fuel avail- 
able to heat the home will be smokeless, 
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and he will be prevented, willy-nilly, from 
polluting the atmosphere. Unlike his 
modern prototype, who is responsible for 
most of the dirt of the urban atmosphere, 
he will enjoy in a town dwelling all the 
freshness and sunlight of a country 
climate—gas-works will be relegated to 
the mining districts, whence all gas will be 
distributed over the country by pipe- 
lines. 

Further economies in the consumption of 
coal are bound to come by the develop- 
ment of hydro-electric schemes. The 
electrical power will, by the ingenuity of 
the electrical engineer, be distributed to all 
parts of the earth’s surface, gradually 
supplanting thermal power for all purposes 
except those of independently mobile 
vehicles: the numbers of these will 
finally be reduced to the minimum. Rail- 
ways will probably be the first form of 
communication to be completely electri- 
fied. A close second will.be the bus- 
routes; the electric tram may at last 
vindicate the faith of Manchester, and the 
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motor bus may then be superseded both 
for urban and country services by some 
form of the trackless trolley. | 

To-day the chemist’s most valued assist- 
ant is the electrical engineer; with his 
help he first made synthetic fertilizers from 
the air, and separated aluminium and bery]l- 
lium from their ores. 

Judging from the proceedings of world 
power conferences the activities of the 
electrical engineers are nowadays devoted 
to hastening the final conditions of terres- 
trial configuration wherein every valley 
shall hold its lake, the annual rainfall for 
which is assured by forests—spreading 
from the water’s edge to the snowline—in 
which the holiday-makers of the future 
wander during summer days ; and in the 
winter the proprietor or, probably more 
accurately, the holding syndicate, cuts the 
areas scheduled annually for the making 
of paper and other commodities future 
discovery may make possible from timber, 
bark and roots (metal will have superseded 
timber for building purposes). At the 
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lower end of the lake small boys slide down 
the pipes to the turbine house. In that 
millennium all houses will be electrically 
heated and lit, cooking will be electrical, 
as we shall at last have exhausted 
our coal and be dependent upon the car- 
bonates of the earth for carbon. Chalk 
will provide the fuels of our aeroplanes 
and motor cars. Chemical science will 
have evolved an electrical conductor that 
will efficiently transmit current from Swiss 
turbines to the cliffs of Dover, to separate 
pure carbon from the chalk. Electrically 
driven pumps will deliver the waters of the 
Straits to electrolytic cells on the cliff-top 
from which the hydrogen will pass to a 
catalytic chamber and there, with the 
carbon, be synthesized to a fuel better than 
any we have ever known. Visiting Gauls 
will look in vain for the historic landfall of 
Albion. 

It is difficult to foresee any innovation 
in the principles of vehicular construction 
whether designed for aerial or terrestrial 
service. We seem to have exhausted the 
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possibilities. Vehicles will probably con- 
tinue to be boxes of one kind or another, 
open or closed, provided with skids, wheels, 
keels or wings. New methods of moving 
them are improbable; we have driven 
them by external agencies—animals, wind 
and gravity, and by internal engines— 
steam, electricity, gas, and man-power. 

We may, and probably shall, see changes 
in constructional materials. Even here 
the novelty will be confined to degree 
rather than kind. The constructional 
material of the future will be a metal, or 
rather alloy of metals, mainly for the 
reason that our timber will have been 
exhausted ; stone and cement being dis- 
missed as obviously unsuitable. The 
supply of metals may be taken as in- 
exhaustible ; the whole of the earth’s 
surface, so far as we have penetrated, con- 
sists of chemical compounds of the metals, 
the only obstacle to their use is the 
difficulty of separating them. This will 
be surmounted in time. 

The need of aeroplane construction is 
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obviously one of lightness combined with 
strength. For this we must rely upon the 
lighter metals. But they have the dis- 
advantage of mechanical weakness, unless 
suitably alloyed. Promise appears to lie 
in the direction of alloying aluminium and 
beryllium, very nearly the two lightest 
metals, and research upon these is being 
pursued diligently both in Europe and 
America. A German firm, the Chemische 
Fabrik Greisheim Elektron, claims to have 
produced a suitable alloy somewhat less 
than twice as heavy as water. Safety, 
particularly for trans-oceanic passengers, 
will be assured when an alloy capable of 
floating upon water has been invented ; 
lithium would do as an alloying metal, 
but it would either have to be crystallized 
in some special way or alloyed with a 
heavier metal to increase its strength and 
chemical resistivity. Travellers of the 
future may demand a chemical analysis 
of their aeroplanes before trusting them- 
selves in the air between London and 
New York. 
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It is long since the roof-tree was the only 
alternative to the cave. In considering 
building materials of the future we have to 
take into account a certain exhaustion of 
our timber supplies ; an exhaustion, more- 
over, that according to the experts, will not 
be long delayed. It is computed that 
already European demands exceed the 
annual growth of soft woods by about three 
thousand million cubic feet. Soft woods, 
it is true, are not bought entirely by the 
building trade, but are taken in bulk by the 
paper trade. But they are quick growing 
and hence offer greater attractions than the 
slow-growing hardwoods to the specula- 
tive grower, and we may take it that the 
annual replenishment of our supplies 1s 
confined more or less entirely to these soft 
woods. It would seem, therefore, reason- 
able to suppose that the annual proportion- 
al excess of consumption over growth for 
building timber is definitely on the wrong 
side. Supporting evidence is not lacking 
in the price of the better quality hardwoods 
like oak, mahogany, maple, and so on, 
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which are, except for what may be termed 
de-luxe building, used exclusively for 
furniture making. Presently the hard 
woods of the furniture trade will be re- 
placed by the better-class soft woods, such 
as pine, although itis doubtful whether the 
paper industry will not outbid all other buy- 
ers, even though wireless telephony and tele- 
vision modify the demands made by the 
daily press. In that case the furniture 
trade will have to rely, like the building 
trade, on metallic materials: fortunately 
chemists have already made some prepara- 
tion for the eventuality: it is said that 
quite pleasing and permanent decorative 
effects can be obtained on aluminium and 
copper by suitable chemical and heat 
treatment. 

Steel and iron are the very bones of the 
modern city; carefully articulated steel- 
work is the chief support that permits us 
to crowd upon a few acres of soil. The 
multitudes that apparently must be con- 
centrated for the maintenance of commerce 
and administration, whether it be office or 
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factory, have made inevitable the super- 
position of one floor on another. The 
bungalow plan of the cave is useless to 
business, however suitable it may be for 
dwelling purposes. We shall find metals 
used more extensively in dwelling houses, 
as timber becomes scarcer; we already 
have metal windows, baths, and _fire- 
places ; we already have, even if experi- 
mentally, metal doors, picture-rails and 
stairways ; metal office furniture is to-day 
selling readily in London. 

All-metal houses cannot be expected to 
become the final word in accomodation 
that all-metal vehicles obviously are in 
transport ; we have tried them, and must 
doubt whether the idea will survive the 
types erected in 1920—1926 which were 
planned to meet the housing shortage. 

The cheapness and the general utility 
of bricks, stone and cement, make their 
supersession by metal very improbable, at 
all events for external use. Cement 
offers most possibility of development ; 
the builders of the Middle Ages showed us 
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what could be done with stone, and the 
Georgians the resources of brick ; we shall 
possibly show the future the plasticity of 
cement ; it remains for the future to build 
with synthetic glass and other organic 
plastics—if the raw material can be found 
in sufficient quantity. 

The first thing we have to do with cement 
is to invent an impervious lightweight 
variety of sufficient internal tenacity that it 
may be poured im sz#u to form thin, con- 
tinuous roofs, quick-setting so that it may 
be used for the sloping roofs of northern 
climates. This will assist considerably in 
reducing building cost to a level we have 
almost forgotten. Cement has_ the 
advantage over other stones, in that 
being chemically compounded the in- 
gredients may be varied at will, to yield a 
variety of results; to-day chemists are 
busy exploring its plastic and harmonic 
potentialities. Perhaps one day the 
architect will arise who can really build in 
form and colour with cement, instead of the 
restricted lines into which it is compressed 
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to-day: lines more suggestive of the 
rigidity of timber than the grace of a 
freely-flowing mass. 

With regard to the clothing of the 
future, the clothing manufacturers will 
undoubtedly compete with the paper 
industry for its raw materials—or rather 
the textile fibre makers will—for these at 
the present time find in sulphite wood 
pulp their cheapest raw material (cotton, 
the alternative form of cellulose, to-day 
costs approximately 5d. per pound as 
against 2d. for the pulp). Ifa diminishing 
supply and increased demand by the 
paper makers have the effect of raising the 
price of pulp, obviously cultivation of 
cotton will be increased, and the day 
may come when the cotton field is very 
nearly the sole source of clothing, and 
possibly also an important source of news 
print. 

The chemist finds in artificial fibres the 
most fruitful solution of man’s growing 
shortage of clothing. At present, in point 
of quantity, cotton is the chief textile fibre; 
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the second is wool; next comes artificial 
silk, and among the rest is natural silk. 
After the fig-leaf and skins, wool was man’s 
first covering, and so continued through 
the Middle Ages up to the beginning of the 
last century ; then, thanks to the slave 
trade, cotton supplanted it. To-day 
artificial silk runs next to wool, and in 
time will probably overtake it, as cotton 
did. Cotton has succeeded by its cheap- 
ness and ease of cultivation : the yield per 
acre is considerably more than from wool : 
the crop is annual and seasonal fluctua- 
tions are more easily wiped off over a 
period. Cotton, however, fails by its 
lack of brilliance and its general lack of 
artistic qualities: it is a dowdy textile. 
Treat it chemically and it equals silk. 
This is the secret of the success of the arti- 
ficial fibres, which are derived either from 
sulphite wood pulp or cotton fibre; for 
little more than the cost of dowdiness they 
make their wearer the glass of fashion ; by 
chemical art, social barriers are trans- 
cended and factory women can closely 
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follow ‘‘ the mode.” Natural silk is a 
waning industry, all the silkworm areas 
are now building viscose and cellulose 
acetate factories; Lyons and Italy are 
leading the change. 

Artificial fibres are superior to cotton in 
other ways as well; their manufacture is 
independent of season and situation ; em- 
ployment in the industry is steady with 
none of the fluctuations and uncertainties 
of silk weaving ; they cost the wearer less 
whilst benefiting the manufacturer more. 
Hence their expansion will continue until 
a more economic solution of the clothing 
problem is invented. 

Mankind’s clothing marks the several 
stages of our civilization. Anatole France 
and Thomas Carlyle are agreed on this, 
and we may accept their testimony as 
valid. The conventions of civilization 
were roused the instant France’s Saint 
clothed the penguins: ‘‘ Clothes gave us 
individuality, distinctions, social polity ” : 
‘“ Clothes made Men of us,’’ wrote Pro- 
fessor Teufelsdrockh. Indeed, through all 
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Western literature runs the thought that 
clothes have a civilizing influence. 

Given the same population, the same 
quantity of clothes will be required, no 
matter the extent of sophistication. Since 
however, we are to expect an increasing 
population, we have to seek increasing 
quantities of fibre to maintain it. 

The source of future supplies will un- 
doubtedly be cotton, at any rate, so far as 
the bulk of clothing is concerned, since 
supplies of sulphite wood pulp may not 
more than meet the requirements of the 
daily press ; other annual crops will con- 
tinue to supply a part, as they do at 
present ; as, for example, linen, hemp, and 
other bast fibres. But cotton is the 
purest natural form of the important 
cellulose molecule and as shown by the 
statistics of the past century, its rate of 
growth is sufficiently elastic to meet all 
demands upon it, ‘and by chemical treat- 
ment its natural condition may be altered 
to suit any purpose for which it may be 
required. Artificial control, whereby the 
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cellulose molecule can be synthesized into 
something more complex, places the whole 
question of clothing entirely, and at last, 
within the scope of chemistry. No longer 
shall we remain content to waste energy 
in attempts to imitate animal furs and 
wools, and vegetable stalks and seeds, so 
that what protected the beast or plant 
from sun and rain shall also protect us. So 
far manufacturers have confined their 
efforts to imitations ; to out-silk silk and 
out-wool woolliness ; presently they will 
awake to the fact that the ideal fabric has 
yet to be evolved—we have contented our- 
selves with a second-best. 

The imitative stage in colour has long 
been passed. Coal tar dyes, thanks to 
Perkin and the Germans, are synthesized 
no more to imitate the colours of nature, 
whether of autumn or spring ; the pattern 
cards of dye-stuff firms display a multi- 
tude of syntheses that transcend Nature 
to reach almost a philosophic satisfaction of 
the aesthetic sense of colour. When the 
problems of durability, both as to washing 
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and sun, and—such is, unfortunately for 
the Higher Thought—the effect of the 
body on its clothing—to sweat also have 
been solved, the corporeal needs will have 
been satisfied. 

Artificial fabrics are synthetic in a small 
degree so far as they are so by human 
agency. The major part of the synthesis 
is carried out by the plant, which can 
build up complex molecules from the soil 
and the atmosphere far more cheaply than 
is possible in the factory. It is only the 
final stages that are commercially profit- 
able in the laboratory in the case of a mole- 
cule as complex as cellulose. Further 
development of the natural cellulose re- 
sources of the earth will lie in assisting the 
natural synthetic processes, by evolving a 
plant to yield the maximum of cellulose 
and providing it with soil containing its 
food in the simplest condition. Develop- 
ment economically will be in the breeding 
of plants capable of productivity in 
climates now unsuitable. We may find 
it necessary at some time to extend the 
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cotton belt to latitudes where at present 
cotton is unknown, in the same way that 
the wheat belt has been shifted in Canada. 
A product depending upon cellulose is 
the nitro-cellulose paint or lacquer. This 
may compete severely with the textile 
trade for the cotton which is its raw mater- 
ial—the final product being similarly 
partially synthetic. For this the highest 
quality of cotton is required, although 
doubtless, with improvements in technique 
less valuable qualities could be used. 
Nitro-cellulose lacquers and paints in 
the very near future may form the sole 
means of protecting all exposed metal and 
wood-work ; they will replace the oil and 
shellac media now used. The nitro-cellulose 
lacquer or paint is, to quote an authority, 
“unaffected by sun, rain, snow, or boiling 
water, salt air or alkali dust’’; claims 
which cannot be made for other protective 
coverings; if they reduce the world’s 
paint bill by only a quarter, they will have 
justified their invention. It is probable 
they will do more than this. Indications 
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of their growing use are to be found in the 
fact that, whereas in 1918 they were un- 
known outside the chemical laboratory, in 
1925 Great Britain and the United States, 
between them, manufactured 11,075,000 
gallons. Paints and varnishes as we know 
them to-day obviously cannot sustain 
such competition. Their going will make 
economic changes of world-wide import- 
ance. Of their ingredients, some will find 
new markets; others, failing this, will 
cease to be produced, thus compelling 
workers all over the world to seek more 
modern occupations. The turpentine pro- 
duction of the world will probably not be 
changed since turpentine is already wanted 
for conversion into synthetic camphor for 
the celluloid and nitro-cellulose lacquer 
trades. The rosin may be similarly 
treated or will form a raw material for the 
synthetic resin trades. The oils will be 
the most difficult problem. The most 
used of them is linseed oil, obtained from 
flax seed. It is thus a by-product of the 
linen industry and unless it can be ab- 


[54] 


THE FUTURE OF CHEMISTRY 


sorbed in some manner, the difficulty of 
disposing of it may result in an increase 
in the price of linen and, possibly, a gradual 
dying of the linen industry. The only use 
the oil could be put to would be the manu- 
facture of foods, since the soap trade would 
presumably be already flooded with other 
oils, notably the cotton seed oil from the 
increased cotton crops. In addition to 
linseed oil, which is mentioned specifically 
on account of the enormous quantities 
produced and the effect its disappearance 
from the market would have on the linen 
trade, a use would have to be found for 
the other oils of the paint trade. For- 
tunately catalytic hydrogenation would 
render them valuable to the food trades. 
In this, however, we are already antici- 
pating the future. At the present time, 
something like 300,000 tons of vegetable 
and fish oils are hydrogenated annually 
by European factories alone, and a large 
proportion of the resulting fats are used 
for food. 

For many years prophecy has been busy 
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with the food of the future, predicting such 
a variety of diets as to make further 
prediction appear, not so much superfluous, 
as fantastic. But there seems little reason 
to suppose that the final food will differ 
greatly from the present except in regard 
to its digestibility—in which there is still 
great scope for improvement. Vegetables 
and fish will tend to predominate, but 
butcher’s meat, on account of the high 
economic costs of its production, will 
probably disappear from the diet of a 
civilization forced to depend more and 
more upon the higher yields obtainable 
from the acre by annual crops. 

The foods synthesized from coal and 
coal tar that have frequently been pre- 
dicted are never likely to materialize; 
the cost of their production would make 
them a luxury in any age and particularly 
under conditions wherein proper cultiva- 
tion will yield cheap and plentiful supplies 
of natural foods, or natural foods slightly 
elaborated by synthetic art. Partial syn- 
thesis, whereby an inedible substance can 
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be made palatable and of dietetic value 
will always be a commercially profitable 
practice provided the costs of operation 
are sufficiently low to enable it to compete 
with the natural food as, for example, 
they are in the case of the catalytically 
hydrogenated vegetable oils used to-day 
for margarine and other fatty foods. 
But complete synthesis, from their ele- 
ments, of complex molecules like the 
carbohydrates, proteins and fats of foods, 
it is safe to predict, will be too costly 
except for special purposes such as la- 
boratory experiment. Simple molecules, 
like alcohol and ammonium sulphate, in- 
volving only a few, comparatively simple, 
processes, are already profitably synthe- 
sized from their elements; but simple 
molecules are not suitable for the human 
diet except in small quantities at a time, 
for man’s body is built and run on com- 
plex molecules. 

The value of food is measured by the 
amount of energy, estimated as heat, into 
which it can be converted. This perhaps 
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is not the ideal measure, but it is the best 
we can do at present, and it served us very 
well during the war. For a man to do a 
day’s work, repair the usual wastage of the 
body and put by reserves, the total heat 
value, according to the well-known Voigt 
ration, should be 3,000 calories. This is 
provided by 100 grams of protein, Io0o 
grams of fat, and 400 grams of carbo- 
hydrate—carbohydrate, fat, and protein 
are the three chemically generic classi- 
fications of all food. Of the three, the 
protein, or nitrogenous class can be used 
for both body-building and supplying 
energy ; the other two, the fats and carbo- 
hydrates, the latter including the starches 
and sugars, only supply energy, and the 
fats more slowly than the carbohydrates. 
Protein and fat have been in the past 
provided in a diet restricted to meat, 
hence the ability of primitive and nomadic 
peoples to live by hunting and _ their 
flocks. In addition, the body requires 
supplies of salts and the newly-discovered 
accessory food factors, the vitamins. 


[58] 


THE FUTURE OF CHEMISTRY 


The vitamins appear essential to healthy, 
normal life ; without them growth ceases, 
disease runs riot and the body soon dies. 
Fortunately for our early ignorance, a 
normal diet contains all we need of these 
essential elixirs of life. What they are, 
whether new and unknown molecules or 
molecules already known, but specially 
activated, we have not yet discovered ; 
our only information is that there are five 
types—there may be more—lack of any 
one producing the so-called deficiency 
diseases peculiar to the type. 
Considering the complexity and definite- 
ness of these requirements, it is exceedingly 
difficult to understand how a hearing was 
ever granted to some of the prophecies 
of the liberties man has been expected to 
take with his stomach. Take the tabloid 
theory, in which a tabloid a day is to 
satisfy man’s hunger and provide him with 
enough energy for work and play, health 
and strength, grief and love. One can 
but imagine that the tabloid, weighing, 
presumably, a couple of grams at the most, 
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would consist of a selection of extremely 
efficient catalysts and vitamins, capable 
of rendering man able to synthesize from 
the air the remaining 598 grams of food 
required by the Voigt ration, perhaps as 
the plants do by the aid of chlorophyll. 
It is a pity that man’s skin cannot do this, 
as the clothing problem as well as the 
feeding problem would be solved, since 
man, one concludes, would go naked in 
order that his body would deal with the 
maximum amount of air; incidentally, 
it would throw out of employment a large 
proportion of the population. Lancashire 
and the East may breathe freely: man 
will continue to require the equivalent of 
3,000 calories, woman 2,500, and the baby 
somewhat less. 

Chemical science, already playing an 
important part in the preparation of 
natural foodstuffs, is bound to influence, 
and, to a certain degree, to control the 
development of both the nature and extent 
of future food supplies. The foods of 
to-day, except for the gathering of a few 
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casual crops, like blackberries and mush- 
rooms, cost the populations of the civilized 
world much more than merely the trouble 
of harvesting and eating. Throughout 
there is a highly organized preparation of 
food for the consumer. In this the 
chemist bears an increasingly active 
part, providing disinfectants for the seeds, 
manures for the ground, other disinfec- 
tants for the plant and fruit, supervising 
packing, treatment and distribution, to 
ensure that the consumer obtains his 
food in the best of condition, whether 
it be wheat, fruit or meat, fish, flesh, or 
fowl. 

In the future, besides this work of a 
more or less routine nature, chemical 
activities may be expected to expand very 
considerably in view of the developments 
that are foreshadowed by contemporary 
research in the breeding of plants and 
animals for food: soil irrigation and, not 
least, the internal organization of the plant 
present essentially chemical problems ex- 
ercising fundamental influence upon both 
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the quality and quantity of food obtainable 
from them. 

The maintenance of numbers as re- 
quired by growing density of the popula- 
tion appears to be impossible upon the 
comparatively sparse yield of animal food 
obtainable per acre. It is significant of 
modern conditions that in highly civilized 
communities where in economic phrase- 
ology, the marginal returns from land are 
so narrow as to occupy the minimum of 
space on the farmer’s balance-sheet, in- 
tensive growing of crops is the rule rather 
than the rearing of herds. The production 
of meat is relegated to the wilder lands of 
the earth where population has not yet 
condensed. With increase of population, 
these lands gradually come under crops, 
herding being a transitional stage between 
virginity and fruition. The food equili- 
brium of the world turns increasingly in 
the direction of planting. Even in herding 
there are epochs; the present sources of 
frozen meat upon which the denser popu- 
lations of the earth now rely for their 
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protein were originally developed not for 
the meat so much as the wool and leather. 
Before the advent of refrigerated trans- 
port sheep were bred for their wool and 
cattle for their hides: meat was a by- 
product to be rendered into tallow before 
putrefaction had gone too far. To-day 
the tanneries and wool-sheds are sub- 
sidiary interests beside the freezing plants: 
artificial fibres and rubber will make them 
increasingly so. Unsupported by its by- 
products meat will depend for continued 
production upon a lack of competition by 
alternative forms of fat and protein. It will 
not be lacking however; fats are already 
available from the by-products of cotton— 
the very crop that will replace wool and 
leather. 

The production of meat, it appears, 
therefore, will very probably cease unless 
the food yield from a given area can, by 
breeding and feeding, be brought to a 
point when it passes the food value of the 35 
—4o bushels of wheat obtainable from the 
acre under careful cultivation. Further- 
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more, as a source of protein, it can be 
replaced by wheaten bread, fish and some 
of the vegetable oil seeds after extraction 
of their oil. For example, soya bean, 
besides providing the Western world with 
soap-making oils, provides the Far Eastern 
populations, notably of Manchuria and 
Japan, with various foods very similar 
in composition and taste to milk and 
cheese ; and already experiments are being 
made to devise a means of eliminating the 
toxic ingredient gossypol, from the protein 
of the cotton seed. The provision of both 
oil and protein by land crops will pro- 
bably render futile the present researches 
being undertaken to conserve and increase 
our supplies of fish ; the intensive oceanic 
cultivation, predicted for the future, 
which would emulate the oyster breeding 
and whaling activities of the present day, 
is never likely to come about. The world 
will never see its oceanic littoral a chain 
of fish farms as continuous as its present 
chain of holiday resorts, with the conse- 
quent confinement of the annual seaside 
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holiday to the cliff top, whilst keepers and 
poachers war beneath on a beach jealously 
guarded by the fisher-farmers. 

For carbohydrates the world depends 
to-day on a number of crops, the chief of 
which are wheat, rice and sugar. Statis- 
tics of recent years point to an increasing 
consumption of wheat on the part of 
previously rice-eating peoples, since the 
increase is more than can be accounted for 
by the growth of the naturally wheat- 
eating population. Hence, if Eastern 
peoples continue in their adoption of 
Western culture and habits of life, one 
may conclude that wheat will gradually 
become the predominating food crop of the 
world. The greater vitality of Western 
peoples compared with Eastern can, with 
some justification, be attributed to the 
gluten content of its wheaten staple of diet. 
Gluten provides the protein requisite for 
body building, and its absence from a rice. 
diet explains, according to experts, Oriental. 
lack of physical stamina. Providing, as 
it does, both protein and carbohydrate, 
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fat and vitamin, wheat is, literally, the 
staff of Western life. 

We can increase our supplies of wheat 
either by increasing the acreage allotted 
to it, or by increasing the yield from 
that already under cultivation. Of the 
two the latter will probably be adopted 
later, when all suitable virgin land has 
been taken up, when it will become a 
necessity. The obvious method of im- 
proving wheat bearing land is by fertil- 
izing artificially : by this means Denmark 
obtains an average yield of 41.8 bushels 
from anacre. Without it South Australia 
obtained in 1898 an average of 7; in 
1898 the average yield of the United States 
lands was 12 (the yield established 
at Rothamsted Experimental Research 
Station for unmanured land is 12.6); with 
the aid of fertilizers the United States 
yield has now climbed to 17. The in- 
gredient of the soil that the wheat plant 
removes most and which, therefore, must 
be replaced in greatest quantity is nitrogen; 
in the provision of nitrogenous manures 
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chemical science has already made an 
important contribution to life and health. 
In 1926 the chemical factories of the world 
converted 1,245,000 tons of atmospheric 
nitrogen into solid fertilizer, all of which 
went to the treatment of cultivated land; 
it is expected that at least half as much 
again will be dealt with in 1927. With 
regard to the increase in the yield of 
cultivated wheat, it has recently been 
discovered that chlorides have an impor- 
tant influence. Nitrogenous fertilizers of 
this kind produce a greater number of 
grains per head in barley than when used 
in other forms such as the sulphate. 
Again the number of heads per plant may 
be increased by supplying the nitrogen 
in the form of cyananide. Hence a com- 
bination fertilizer embodying both these 
principles should possess extraordinary 
potentialities in increasing the yield per 
acre. Because nitrogenous and other man- 
ures can only be absorbed by the plant 
when presented in a limited number of 
forms chemical research is being directed 
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to the discovery of the most economical 
molecules to synthesize ; and it now ap- 
pears that they work most efficiently if 
due attention is paid to the requirements 
of the soil bacteria; these require for 
maximum activity that the soil should be 
in a certain physical condition. This 
condition is achieved in virgin soils by 
the humus, the top layer of decayed 
organic matter; this is progressively 
destroyed by cultivation and has in the 
past been replaced successfully. Because 
of the replacement of the bulk of farm 
animals by mechanical traction farm- 
yard manure is becoming exceedingly 
scarce. Malthus remarked in his Essay 
on the Principle of Population that “‘cattle 
seem to be necessary to make that species 
of manure that best suits the land.”” But 
Malthus was wrong, the essential is the 
straw ; it is in rotting this that animal 
manure is valuable. Obviously, chemistry 
should be able to provide a rotting 
agent. Already it has been found: re- 
search at Rothamsted has revealed a 
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method whereby any kind of straw may 
be partially digested to yield an excellent 
top dressing ; thus yet another crop by- 
product will replace an animal by-product 
formerly considered essential. 

Before and since Pharaoh’s seven lean 
years growing plant and ripening fruit 
have been subject to destruction by para- 
sites ranging in size from micro-organisms 
to grain-loving birds. Direct action 
against them is always possible, but not so 
invariably attended by success ; the smaller 
the depredator the more difficult its 
extermination; and the greater chance 
has prevention rather than cure. Signs 
are not lacking that in preventive methods 
chemical science will find increasing em- 
ployment; principally in supplying ele- 
ments to the soil to render the plant im- 
mune to parasitic depredation ; it is by 
attack through the plant itself that most 
success is obtained. Mangolds, for ex- 
ample, which have been heavily manured 
with nitrogen and unsupplied with suffi- 
cient potash, suffer from leaf spot; 
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chemical correction of the deficiency will 
yield normal mangolds from the same 
land. Chemical treatment of the seed 
before sowing is also a successful pre- 
ventive measure : wheat seed may thus be 
immunized against smut, a most destruc- 
tive micro-organism. 

Similar treatment that would cendke the 
plant poisonous to animal, and therefore 
human, life, obviously cannot be adopted 
to preserve crops against the animal 
depredators that may be expected to 
multiply at the same rate as the cultiva- 
tion of crops : these will have to be warred 
against in much the same manner as at 
present ; although it is possible that, their 
size lending an element of sport to their 
chase missing from microbial hunts, they 
will provide an alternative to fox-hunting, 
ruined by lack of horses: the re-intro- 
duction of falconry may well be the out- 
come. Whether football enthusiasts will 
find summer relaxation in hawking ob- 
viously depends upon adapting the princi- 
ples of greyhound racing to hawk swooping. 
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Evidently, then, we are already busily 
preparing for an increasingly intensive 
cultivation of the earth. Whether we 
shall eventually cover all the lands of the 
earth with crops must depend upon our 
skill in both irrigation and the breeding of 
plants to thrive in climates differing from 
their native habitat ; in the latter of these 
we have already achieved something, as 
in pushing the Canadian wheat belt 
further north, but much still remains to be 
done, particularly in the effect of soil 
upon making the plant more hardy; 
irrigation, too, as Dr. Bernard Keen has 
shown, presents many purely chemical 
problems concerning the effects of evapora- 
tion and drainage upon the resulting soil. 
We shall probably find that tropical 
agriculture will be confined to such carbo- 
hydrate and fat-bearing crops as sugar, 
soya-bean and cotton, and that the more 
temperate zones will be devoted to the 
cultivation of carbohydrate-and protein- 
bearing crops like wheat ; citrus and other 
valuable vitaminic fruits will be grown in 
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the sub-tropical zones that favour their 
growth. 

The problems, when we have ploughed 
the whole world, will be, not to make 
plants grow, but to grow plants bearing the 
maximum of food. For, although we now 
modify many of Malthus’ conclusions, yet 
population continues to expand, and, as 
pointed out, even were the whole world 
to become a garden, the multiplicity of 
Adams and Eves would still require to be 
fed. Whether food supplies would always 
be so restricted, or tend to restriction to 
the subsistence level? must be regarded 
as very doubtful. The vast improvements 
that may be expected through increased 
efficiency of both the mechanical and 
chemical processes connected with food 
may, and probably will, counteract the 
opposite tendency. Some day it may be 
necessary to strike a mean between the 
acreage devoted to food crops and to what 
may be termed utility crops, although by 

1In a properly organized world it would pre- 
sumably be something like the Voigt ration. 
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then improvements in by-product utiliza- 
tion may well render differentiation im- 
possible. 

The conjunction of the findings of 
dietetics and the possibilities of plant- 
breeding may well lead to the evolution of 
some grain never imagined by the wildest 
of prophetic fantasy. Possibly by the 
improvement of wheat. It provides carbo- 
hydrate, fat, protein and vitamin and it 
has recently been shown that cross-breed- 
ing can vary the relative amounts of 
these components. By the application of 
hybridization and Mendelian selection to 
wheat it is possible by the use of a parent— 
itself unsuitable for commercial production 
in one climate—(say England)—to evolve 
new varieties possessing one or more 
characteristics of great excellence from the 
otherwise unsatisfactory parent. An ex- 
ample is the introduction of Red Fyfe 
wheat into England in 1902 and the 
breeding from it of many wheats with 
greatly increased protein content. It will 
be possible to grow carbohydrate, fat, 
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and protein on the same stalk in the 
correct proportions for the perfect diet, 
and when the whole earth is tilled and 
sown, that will be the ideal of the planter. 

The increased utilization of the tropics 
to make the world a garden of fruit for 
the varied purposes of man involves the 
elimination or, perhaps more correctly, 
the suppression within reasonable bounds, 
of disease in all its insidious forms. Dis- 
ease, however, is not confined to the 
tropics ; it is apparent in some form or 
another in every part of the world; but 
its very universality makes easier the task 
of its defeat, since knowledge gained 
under certain conditions may be applied 
in others less favourable to its acquire- 
ment. 

The future will inevitably witness the 
accomplishment of a revolution in our 
treatment of disease, as complete as 
the bouleversement that followed Pasteur’s 
epoch-making discovery of the microbial 
nature of contagious afflictions. Because 
Pasteur showed each disease to be the 
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multiplication in the body of some in- 
dividual organism, medicine, taking the 
obvious line of direct attack, has confined 
its activities to the introduction into the 
body of preparations, vaccines, anti- 
bodies, and so on, calculated to poison 
them directly ; medicine in the past has 
viewed disease from the standpoint of the 
micro-organism. Now it appears as if 
medicine will regard it from the point of 
view of the patient and instead of injecting 
him with anti-bodies prepared in a foreign 
medium, will assist him to manufacture his 
own anti-bodies. It obviously is the 
scientific method of attacking the problem: 
to assist the whole organism of its own 
accord, to set its parts in order, for the body 
itself to turn its equilibrium from the 
hydrolyses of death back to the syntheses 
of life. It is unlikely that we should have 
discovered it had we not suffered the 
disappointments and uncertainties by 
which an insufficient knowledge forced us 
to learn. 

Building on the foundation laid by 
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Pasteur, we have discovered that the 
germs of disease, no matter of what kind— 
diphtheria, malaria, syphilis, or any other, 
as they thrive, throw off poisons, the 
toxins, to poison the body and change the 
vital equilibrium in the direction of the 
hydrolyses of death. These toxins are 
extraordinarily virulent: for example, 
diphtheria bacilli produce a toxin so 
virulent that 1-25th of a drop of it, when 
injected into a guinea-pig weighing 500 
grams, kills it in a very short space of time; 
that is to say, a few germs can yield so 
toxic a poison that the whole internal 
chemical equilibrium of a mass of living 
tissue, 250,000 times heavier than itself, 
can be so upset that death ensues. 
Disease having been discovered to be a 
bio-chemical phenomenon, chemists and 
pathologists have achieved between them 
most wonderful results in the invention of 
compounds to fight it : for logical reasoning 
and indefatigable experimentation no other 
activity of human thought has a parallel. 
Although we shall probably find in the 
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future that their solutions were mere 
palliatives, yet we shall be indebted to 
their work for every advance we are likely 
to make. A path that was tried, first by 
Jenner on smallpox, was the infection of 
animals with the disease in order that they 
should develop in their bodies the anti- 
toxins to fight it; preparations of these 
could then be taken and injected into 
the blood of similarly infected patients, 
providing them with ready-made anti- 
toxins. 

Both these methods have yielded sig- 
nificant results which, pooled, show that 
(a) under healthy conditions the body 
generates the necessary anti-toxin when 
attacked by disease; and that (b) the 
anti-toxins are peculiar to the disease, as 
are all catalysts, whilst (c) that illness is 
the stage when the body’s anti-toxins 
have proved insufficient to resist attack 
completely. These are the facts that 
chemo-therapy will work upon in the 
future. The task is to discover the 
necessary excitant that shall stimulate 
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the diseased body to produce its anti- 
toxins when disabled by disease. Already 
some progress has been made: the body’s 
manufacture of anti-toxins, in all prob- 
ability, is localized in a depdt from which 
the disease-destroying chemical is distri- 
buted as, and when, required by the blood, 
through the body to the site of infection. 
Two bio-chemists have been able, during 
the last few years, to form such depéts in 
rabbits, to protect them against syphilis, 
by using insoluble bismuth compounds ; 
such depédts heal up when no _ longer 
required. Evidently if only the suitable 
excitant is provided and a depdét formed, 
the body will cure itself. 

This depdét-forming habit of the body 
only just correlated with disease, has, 
however, been recognized for some time 
as its method of maintaining its normal 
healthy functions. For these it requires 
the services of, and it manufactures, a 
number of exceedingly complex sub- 
stances known as the hormones, which it 
makes and stores in the ductless, or to give 


[78] 


THE FUTURE OF CHEMISTRY 


them their bio-chemical name, the endoc- 
rine glands. These hormones are among 
the body’s own catalysts for the syntheses 
of life. Although each hormone is ap- 
parently specific for certain tasks yet they 
are all interdependent: failure of one 
lowers the metabolism of the whole body 
and may even lead to its death, as in the 
case of the failure of the hormone, insulin, 
of the Islets of Langerhans in the pancreas, 
lack of which produces diabetes, a sugar 
poisoning of the blood, leading speedily to 
the poisoning and death of the whole body. 
So far our knowledge of the hormones is 
confined to only a few but already it has 
enabled us to banish certain types of 
abnormality, such as cretinism, a disease, 
chiefly of young children, caused by 
congenital absence of the thyroid gland, or 
by insufficiency of its secretion, resulting 
in stunted body and mentality, and a 
thick, flabby skin. Research has pro- 
gressed so far that we now synthesize in 
the chemical factory, in quantities that, if 
called for, could be expanded practically 
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illimitably, three extremely important 
hormones: thryoxine, the hormone of the 
thyroid gland; adrenaline, of the sup- 
rerenal gland, and histamine, a hormone 
found in the wall of the lung. Others, 
knowing less surely, we can nevertheless 
extract from similar glands of animals: a 
side-line of the slaughter-houses of the 
world is, to-day, the extraction of valuable 
drugs. It is, one may hope, only a matter 
of time before we can synthesize them all 
and banish every kind of abnormality, 
both mental and physical, from the human 
body. Then the path will be clear to the 
perfecting of the race. 

Before we are in a position to achieve 
this, we must first learn much more about 
the vitamins, those elusive super-catalysts 
without which all the vital syntheses appear 
impossible. So far as we have investi- 
gated, we have found evidence of five and, 
because of our poverty of knowledge 
concerning them, we can indicate no more 
of their chemical composition than is. 
embodied in the names we have given 
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them : vitamin A, vitamin B, vitamin C, 
vitamin D, and vitamin E; a vitamin X 
has often been found, but further experi- 
ment has always proved it identical with 
one of the five. We know nothing more 
about them than the facts, of their exis- 
tence, that lack of them produces disease, 
and that the human body appears unable 
to synthesize them, or to store them for 
very long. Lack of A prevents growth, 
of B causes beri-beri and polyneuritis, of 
C produces scurvy, of D produces rickets, 
and of E impossibility of reproduction 
both in male and female. 

So far they have entirely eluded chemical 
analysis, and therefore, synthesis. Vita- 
min D is the one hopeful exception. Its 
preparation can scarcely be called chemical 
synthesis, as it has been made, or, rather, 
a resultant has been obtained, giving 
similar effects, by exposing a complex 
substance, called ergosterol to irradiation 
by ultra-violet light. This vitamin ap- 
pears to be stored in the liver, for the short 
time it is stored by the body ; possibly 
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the other vitamins may be stored in the 
glands of the body. 

In the vitamins and hormones we appear 
to reach up as far as we have yet been 
able, towards the controlling factors of 
life. Possibly, when we have examined 
them fully and prepared them, we shall be 
within measurable distance of a synthesis 
of life: perhaps not of any form of life 
we already know but a rudimentary cell 
that conceivably might, through suc- 
cessive ages, evolve through the same 
stages we ourselves have passed. Any 
hope there may be of synthesizing an 
articulated, complete, free-thinking human 
being must be dismissed as beyond all 
possible hypothesis. It is definitely im- 
possible ; the labour alone of putting the 
parts together, even were they made, and 
that might be possible, would be too 
infinitely intricate a task. 

It may safely be predicted that Nature’s 
method of maintaining the succession of 
the human species will remain the most 
economical and only practicable one, 
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even though one may say that it will 
certainly be profoundly controlled and 
consciously guided. The possibility, how- 
ever, of the parthenogenetic propagation 
of the human species by the surgical 
removal of an egg from the ovary and its 
subsequent fertilization and culture in 
synthetic media as advanced by some, 
particularly Mr. J. B. S. Haldane, in his 
Daedalus, takes far more for granted than 
is likely to be accomplished. The first 
essential must obviously be a thorough 
knowledge of all the vitamins and their 
influence both on mother and fctus; 
and secondly, we should require a know- 
ledge of the effects of the hormones of the 
mother upon the foetus. These are not 
impossibilities, and were they the only 
factors involved the process might be 
considered vaguely feasible ; it is rather 
with the consequences to the race of the 
results of the process that make one 
sceptical of its possible adoption. Mr. 
Haldane advances in favour of such 
propagation the saving of trouble, energy, 
[83] 


HERMES 


and pain to individuals of both sexes, that 
it would bring with it and the consequent 
freedom it would confer on them for mental 
activity and inquiry. One must beg leave 
to doubt the possibilities of mental 
activity in view of our knowledge of the 
results of a total deprivation of gonadal 
activity, particularly in the male, who, 
presumably, would be most affected. 
The chemical control of fertility will 
probably be the first step, since recent 
research indicates its government by 
one, or perhaps more, of the vitamins. 
Vitamin E has been proved essential for 
the growth of the mammalian embryo. 
Lack of Vitamin E appears to react 
differently in the two sexes ; in the male, if 
continued over a sufficient length of time, 
it results in the total destruction of the 
male gonad, or testis, which subsequent 
administration of it has no power to repair. 
In the female the consequences are not so 
serious, damage is reserved for the foetus 
and not the gonad, since vitamin E appears 
to be essential for a certain hormone made 
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by the ovary in preparation for pregnancy, 
and, therefore, a necessity for the growth 
of the fertilized germ. There should be 
little fear of an abuse of the power this 
places in our hands in view of the wide- 
spread knowledge of the importance to the 
whole body and to the mind of all the 
secretions of the body and, particularly - 
those of the genital organs. 

Further, such self-deprivation of sexual 
potency, one may safely conclude, would 
be the last act of the decadent. The 
knowledge does, however, provide an 
alternative to the methods of surgical 
sterilization of social undesirables that is 
practised by certain governments. Rather 
than abuse, it is likely to lead to a fuller 
appreciation of the needs of pregnancy 
and, hence, a better care for prenatal 
conditions. 

The chemical control of sex cannot be 
regarded as remote even though there 
appears to be no indications of its intro- 
duction in the immediate future. When it 
is made possible, civilization may well have 
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to confront a danger of real gravity. At 
present there is, and so far as history can 
show, there always has been, a prepon- 
derance of women; not only are more 
female children born, but they weather 
the ills of childhood better, and they live 
longer. The female is statistically the 
stronger sex, and may attempt some day 
to change the balance to her own social 
and economic advantage. Modern anthro- 
pology points to the necessity of a nume- 
rical preponderance of females for the 
perpetuation of a civilsation. If this 
natural order is reversed, either con- 
sciously or unconsciously, and not allowed 
to right itself in the course of time, we may 
well fear a decline of our race and the end 
of Western civilisation. 

The development in the child of a full 
complement of hormones will be an 
increasingly attended care of the future. 
The early combat of abnormalities may, 
in extreme cases, take the form of chemico- 
surgical development in the child of its 
ductless glands, or it may even be found 
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possible to stimulate dormant glands (and, 
in passing, it may be remarked, that 
infantile deficiency of a gland may turn 
out really to be the result of wasting 
through lack of stimulation of a gland 
dormant at birth) by administration of a 
specific catalytic stimulant. To prevent 
cretinism, for example, the giving to the 
young child of some form of thyroxine 
may be found capable of stimulating the 
thyroid gland to activity and initiating its 
normal healthy development. The pre- 
natal care, already mentioned as a prob- 
able future development, will be followed 
up during the later years of child growth. 
The exact machinery for achieving this is 
perhaps outside the chemical sphere, but 
it does seem that some modification of 
our present system of Infant Welfare 
Centres is more likely to be the solution 
provided by the future for child-rearing 
problems than any of the predicted systems 
of communal incubation which, after all, 
seldom go sufficiently far. Provided the 
child is normally healthy at birth, there 
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seems no reason why it should not survive 
the first few weeks of life. It is through 
the remaining weeks up to the age of five 
years that, from statistics, care is most 
needed for future growth, hence, since 
most prospective schemes appear to pro- 
vide only for a brief incubation after birth, 
they would not be likely to attain their 
objective. Thus through completer know- 
ledge of the chemical control of the body 
it will become possible to evolve a physical 
and mental type finer than any previous 
generation has ever dreamed. Thus it 
appears that we may anticipate a great 
evolution not only in material things and 
methods but also in man himself. 


Geber, the delineator of exact method, 
Hermes, the beckoner towards more daring 
synthesis, are at last beginning to enter 
upon their kingdom. 
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What I Believe. By BERTRAND RUSSELL, 
F.R.S. Lhird impression. 


‘“‘One of the most brilliant and thought- 
stimulating little books I have read—a better 
book even than Jcarus.’’—Nation. ‘* Simply 
and brilliantly written.’’-—Nature. “In 
stabbing sentences he punctures the bubble of 
cruelty, envy, narrowness, and ill-will which 
those in authority call their morals.’’—New 
Leader. 

[3] 


TO-DAY AND TO-MORROW 


Callinicus, a Defence of Chemical War- 
fare. By J. B. S. HALDANE. Second 
impression, 

‘*Mr Haldane’s brilliant study.’’—Times 
Leading Article, ‘‘ A book to be read by every 
intelligent adult.’’—Spectator. ‘‘ This brilliant 
little monograph.’’—Daily News. 


Tantalus, or the Future of Man. By 
F. C. S. SCHILLER, D.Sc., Fellow of 
Corpus Christi College, Oxford. Second 
tmnpression. 

‘““Vhey are all (Daedalus, Icarus, and 
Tantalus) brilliantly clever, and they supple- 
ment or correct one another.’’—Dean Inge, 
in Morning Pust. ‘‘ Immensely valuable and 
infinitely readable.’—Daily News. ‘* The 
book of the week.’’—Spectator. 


Cassandra, or the Future of the British 
Empire. By F. C. S. SCHILLER, D.Sc. 
‘We commend it to the complacent of all 
parties.”’—Saturday Review. ‘‘ The book is 
small, but very, very weighty; brilliantly 
written, it ought to be read by all shades of 
politicians and students of politics.’’— York- 
shive Post. ‘*‘ Yet another addition to that 
bright constellation of pamphlets.’’—Spectator. 


Quo Vadimus? Glimpses of the Future. 
By E. E. Fournier pbD’ALBE, D.Sc., 
Second Impression. 

** A wonderful vision of the future. A book 
that will be talked about.’’—Datly Graphic. 
** A remarkable contribution to a remarkable 


series.”’— Manchester Dispatch. ‘* Interesting 
and singularly plausible.”’—Daily Telegraph. 
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TO-DAY AND TO-MORROW 


Thrasymachus, the Future of Morals. 
By C. E. M. JoAp. Second impression. 


** His provocative book.’’-—Gra phic. 
‘‘ Written in a style of deliberate brilliance.’’ 
—Times Literary Supplement. ‘' As outspoken 
and unequivocal a contribution as could well 
be imagined. Even those readers who dissent 
will be forced to recognize the admirable 
clarity with which he states his case. A book 
that will startle.’—Datly Chronicle. 


Lysistrata, or Woman’s Future and 
Future Woman. By ANTHONY M. 
Lupovici, author of “‘ A Defence of 
Aristocracy,” etc. Second impression. 


*‘ A stimulating book. Volumes would be 
needed to deal, in the fullness his work pro- 


vokes, with all the problems raised .’’-—Sunday 
Times. ‘* Pro-feminine but anti-feministic.’’ 
—Scotsman. “Full of brilliant common- 


sense,’’——-Observer. 

Hypatia, or Woman and Knowledge. By 
Mrs BERTRAND RUSSELL. With a 
frontispiece. Jhird impression. 


An answer to Lysistrata. ‘‘ A passionate 
vindication of the rights of woman.’— 
Manchester Guardian. ‘‘ Says a number of 


things that sensible women have been wanting 
publicly said for a long time.’’—Datly Herald. 


Hephaestus, the Soul of the Machine. 
By E. E. Fournigr bD’ALBE, D.Sc. 


“A worthy contribution to this interesting 
series. A delightful and thought-provoking 
essay.""—Birmingham Post. ‘There is a 
special pleasure in meeting with a book like 
Hephaestus. The author has the merit of really 
understanding what he is talking about.’’ 
—Engineering. “An exceedingly clever 
defence of machinery.’”’—Architects’ Journal. 
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TO-DAY AND TO-MORROW 


The Mongol in our Midst: a Study of 
Man and his Three Faces. By F. G. 
CROOKSHANK, M.D., F.R.C.P. With 28 


Plates. Second Edition, revised. 

*‘ A brilliant piece of speculative induction.” 
—Saturday Review. ‘‘ An extremely interest- 
ing and suggestive book, which will reward 
careful reading.’——-Sunday Times. ‘‘ The 
pictures carry fearful conviction.’’—Daily 
Herald. 

The Conquest of Cancer. By H. W. 5. 
WRIGHT, M.S., F.R.C.S. Introduction 


by F. G. CROOKSHANK, M.D. 

‘‘Eminently suitable for general reading. 
The problem is fairly and lucidly presented. 
One merit of Mr Wright’s plan is that he tells 
people what, in his judgment, they can best 
do, here and now.’’—From the Introduction. 
Pysmalion, or the Doctor of the Future. 


By R. McNarr WILSON, M.B. 

‘“‘Dr Wilson has added a brilliant essay 
to this series.’”’—Times Literary Supplement. 
“ This is a very little book, but there is much 
wisdom in it.’’-—Evening Standard. ‘‘No 
doctor worth his salt would venture to say that 
Dr Wilson was wrong.’’—Darly Herald. 
Prometheus, or Biology and the Ad- 
vancement of Man. By H. S$. JENNINGS, 
Professor of Zoology, Johns Hopkins 


University. Second impression. 

‘* This volume is one of the most remarkable 
that has yet appeared in this series. Certainly 
the information it contains will be new to most 
educated laymen. It is essentially a discussion 
of ... heredity and environment, and it 
clearly establishes the fact that the current 
use of these terms has no _ scientific 
justification.”’"—Times Literary Supplement. 
“An exceedingly brilliant book.’’—New Leader. 
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TO-DAY AND TO-MORROW 


Narcissus: an Anatomy of Clothes. By 

GERALD HEARD. With 1g illustrations. 

‘““A most suggestive book.’’—Natton. 

** Irresistible. Reading it is like a switchback 

journey. Starting from prehistoric times we 

rocket down the ages.”—Daily News. 

** Interesting, provocative, and entertaining.”’ 
— Queen. 


Thamyris, or Is There a Future for 


Poetry? By R. C. TREVELYAN. 

** Learned, sensible, and very well-written.’’ 
—Affable Hawk, in New Statesman. ‘ Very 
suggestive.””— J. C. Squire, in Observer, 
“A very charming piece of work, I agree 
with all, or at any rate, almost all its con- 
clusions.’’—J. St Loe Strachey, in Spectator. 


Proteus, or the Future of Intelligence. 
By VERNON LEE, author of “ Satan the 


Waster,’’ etc. 

‘“We should like to follow the author’s 
suggestions as to the effect of intelligence on 
the future of Ethics, Aesthetics, and Manners. 
Her book is profoundly stimulating and should 
be read by everyone.’’—Outlook. ‘‘ A concise, 
suggestive piece of work.’’—Saturday Review. 


Timotheus, the Future of the Theatre. 
By BonAmy DoBREE, author of*Restor- 


ation Drama,”’ etc. 

“A witty, mischievous little book, to be 
read with delight.”—Times Literary Supple- 
ment. ‘*‘ This is a delightfully witty book.’’ 
—Scotsman. ‘'In a subtly satirical vein he 
visualizes various kinds of theatres in 200 years’ 
time. His gay little book makes delightful 
reading.” —WNation, 
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TO-DAY AND TO-MORROW 


Paris, or the Future of War. By Captain 


B. H. LippELL HART. 

‘‘“A companion volume to  Callintcus. 
A gem of close thinking and deduction.’’ 
—Observer, ‘*‘ A noteworthy contribution to 
a problem of concern to every citizen in this 
country.”—Daily Chronicle. ‘* There is some 
lively thinking about the future of war in 
Pavia, just added to this set of live-wire 
pamphlets on big subjects.’’—AManches‘er 
(ruardian, 


Wireless Possibilities. By Professor 
A. M. Low. With 4 diagrams. 


‘“‘As might be expected from an inventor 
who is always so iresh, he has many inter- 
esting things to say.’’—LEvening Standard, 
“The mantle of Blake has fallen upon the 
physicists. To them we look for visions, and 
we find them in this book.’’—New Stalesmen., 


Perseus: of Dragons. By H. F. Scort 
STOKES. With 2 illustrations. 
‘‘ A diverting little book, chock-full of idcas 
Mr Stokes’ dragon-lore is both quaint and 
various.’”’—Morning Post. ‘ Very amusingly 
written, and a mine of curious knowledge for 
which the discerning reader will find many 
uses.’’—Glasgow Herald. 


Lycurgus, or the Future of Law. Dy 
E.S. P. HAYNES, author of “‘ Concerning 


Solicitors,’’ etc. 

‘* An interesting and concisely written book.” 
—Yorkshive Post. *' He roundly declares that 
English criminal law is a blend of barbaric 
violence, medieval prejudices and modern 
fallacies. ... A humane and conscientious 
investigation."°—T.?.’s Weekly. ‘‘ A thought- 
ful book—deserves careful reading.’’—Law 


Times, 
Ps] 


TO-DAY AND TO-MORROW 


Euterpe, or the Future of Art. By 
LIONEL R. McCoLvin, author of ‘‘ The 


Theory of Book-Selection.”’ 

’ Discusses briefly, but very sugges stively, 
the problem of the future of art in relation to 
the public.”—Saturday Review. ‘ Another 
indictment of machinery as a soul-destroyer 
... Mr Colvin has the courage to suggest 
solutions.’’— Westminster Gazette. “This is 
altogether a much-needed book.’’—New 
Leader, 

Pegasus, or Problems of Transport. 
By Colonel J. F. C. FuLier, author of 
** The Reformation of War,’’ etc. Witb 
8 Plates. 

“The foremost military prophet of the day 
propounds a_ solution for industrial and 
unemployment problems. It is a bold essay 
... and calls for the attention of all con- 
cerned with imperial problems.”’—Datly 
Telegraph, °*' Practical, timely, very inter- 
esting and very important,”—/. St Loe 
Strachey, in Spectator. 

Atlantis, or America and the Future. 


By Colonel J. I. C. FULLER. 

“ Candid and caustic.’’—-Observer. ‘* Many 
hard things have been said abont America, 
but few quite so bitter and caustic as these.” 
—Daily Sketch, ** We can conjure up possi- 
bilities of a new Atlantis.”——Clurion. 

Midas, or the United States and the- 
Future. By C. H. 3RETHERTON, author 


of ‘“‘ The keal Ireland,’ etc. 

A companion volume to -iflvntis, “ Full of 
astute observations and acute refiections . 
this wise and witty pamphlet, a provocation 
to the thought that is creative.’’-—Morning 
Post. ‘‘A punch in every paragraph. One 
could hardly ask for more ‘meat.’’’—Spectator. 
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TO-DAY AND TO-MORROW 


Nuntius, or Advertising and its Future. 
By GILBERT RUSSELL. 

‘‘Expresses the philosophy of advertising 
concisely and well.’’—Observer. ‘‘ It is doubt- 
ful if a more straightforward exposition of 
the part advertising plays in our public and 
private life has been written.’’—Manchester 
Guardian. 


Birth Control and the State: a Plea 
and a Forecast. By C. P. BLACKER, 
M.C., M.A., M.R.C.S., L.R.C.P. 

‘* A very careful summary.’’—Times Literary 
Supplement. ‘‘ A temperate and scholarly 
survey of the arguments for and against the 
encouragement of the practice of birth control.” 
—Lancet. ‘‘ He writes lucidly, moderately, 
and from wide knowledge; his book un- 
doubtedly gives a better understanding of the 
subject than any other brief account we know. 
It also suggests a policy.’’—Saturday Review. 


Ouroboros, or the Mechanical Extension 
of Mankind. By GARET GARRETT. 

** This briluant and provoking little book.’’ 
—Observer. “A significant and thoughtful 
essay, calculated in parts to make our flesh 
creep.”’—Speciator. ‘A brilliant writer, Mr 
Garrett is a remarkable man. He explains 
something of the enormous change the machine 
has made in life.”’— Daitlyi{ Express. 


Artifex, or the Future of Craftsmanship. 
By JOHN GtLoaG, author of “ Time, 


Taste, and Furniture.” 

‘* An able and interesting summary of the 
history of craftsmanship in the past, a direct 
criticism of the present, and at the end his 
hopes for the future. Mr Gloag’s real con- 
tribution to the future of craftsmanship is 
his discussion of the uses of machinery.’ 
—Times Literary Pe ile 
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TO-DAY AND TO-MORROW 


Plato’s American Republic. By J. 
DovuGLas WoopRrvuF Ff. Fourth tmpression. 
““Uses the form of the Socratic dialogue 
with devastating success. A gently malicious 
wit sparkles in every page.’’—Sunday Times. 
‘* Having deliberately set himself an almost 
impossible task, has succeeded beyond belief.*’ 
—Saiurday Review. ‘‘ Quite the liveliest 
even of this spirited series.’’—-Observer. 
Orpheus, or the Music of the Future. By 
W. J. TURNER, author of ‘‘ Music and 
Life.’ Second impression, 

‘‘A book on music that we can read not 
merely once, but twice or thrice. Mr Turner 
has given us some of the finest thinking upon 
Beethoven that I have ever met with.’’— 
Ernest Newman in Sunday Times. “A 
brilliant essay in contemporary philosophy.” 
—Outlook. ‘‘ The fruit of real knowledge and 
understanding.’’—New Statesman. 

Terpander, or Music and the Future. By 


E. J. DENT, author of ‘“‘Mozart’s Operas.” 
“In Orpheus Mr Turner made a brilliant 
voyage in search of first principles. Mr Dent’s 
book is a skilful review of the development of 
music, It is the most succinct and stimulating 
essay on music I have found. .. .”’—Musicai 
News, ‘‘ Remarkably able and stimulating.” 
—Lemes Literary Supplement, ‘‘ There is hardly 
another critic alive who could sum up contem- 
porary tendencies so neatly.”—Spectator. 
Sibylla, or the Revival of Prophecy. By 
C. A. Mace, University of St. Andrew's. 
‘‘An entertaining and instructive pamphlet.” 
—Morning Post. ‘* Places a nightmare before 
us very ably and  wittily.”-—Spectator. 
“* Passages in it are excellent satire, but on 
the whole Mr Mace’s speculations may be 
taken as a trustworthy guide . . . to modern 
scientific thought.’”—Birmingham Post. 
[xx ] 


TO-DAY AND TO-MORROW 


Lucullus, or the Food of the Future. By 
OLGA HARTLEY and Mrs C. F. LEYEL, 


authors of ‘‘The Gentle Art of Cookery.” 

** This is a clever and witty little volume 
in an entertaining series, and it makes enchant- 
ing reading.”—Times Literary Supplement. 
““Opens with a brilliant picture of modern 
man, living in a vacuum-cleaned, steam- 
heated, credit-furnished suburban mansion 
‘with a wolf in the basement ’—the wolf of 
hunger. This banquet of epigrams.’’— 
Spectator. 

Procrustes, or the Future of English 
Education. By M. ALDERTON PINK. 
‘Undoubtedly he makes out a very good 
case.”—Daily  tlerald. “This interesting 
addition to the series.”—Times Educatiouad 
Supplement. ‘* Intends to be challenging and 
succeeds in being so. All fit readers will find 
it stimulating.”’—Northern Echo. 


The Future of Futurism. By Joun 
RODKER, 

“Mr Rodker ‘is up-to-the-minute, and he 
has accomplished a considerable feat in writing 
on such a vague subject, 92 extremely tnter- 
esting pages.”—T.S. Eliot, in Nation, ‘‘ There 
are a good many things in this book which 
are of interest.’’——Ttmes Literary Supplement. 


Pomona, or the Future of English. Ly 
Basi_ DE SELINCOURT, author of ‘ Tie 


English Secret ’’, etc. 

‘* The future of English is discussed fu'ly 
and with fascinating interest.’’—Morning 
Post. ‘‘ Full of wise thoughts and happy 
words.’’—Times Literary Supplement. ‘' His 
later pages must stir the blood of any man 
who loves his country and her poetry. J. C. 
Squire, in Observer. ‘' His finely-conceived 
essay.’’—Manchester Guardian, 
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TO-DAY AND TO-MORROW 


Balbus, or the Future of Architecture. 


By CHRISTIAN RARMAN, 

‘* A really brilliant addition to this already 
distinguished series. The reading of Balbus 
will give much data for intelligent prophecy, 
and incidentally, an hour or so of excellent 
entertainment.’’—Spectator. ‘* Most readable 
and reasonable. We can recommend it 
warmly.”—New Stutesman, ‘ This intriguing 
little book.’’—Connoissetur. 

Apella, or the Future of the Jews. By 
A QUARTERLY REVIEWER. 

‘* Cogent, because of brevity and a magni- 
ficent prose style, this book wins our quiet 
praise. It is a fine pamphlet, adding to the 
value of the series, and should not be missed.’’ 
—Spectator, ‘‘ A notable addition to this 
excellent series, His arguments are a provoca- 
tion to fruitful thinking.’”’-—AM0orning Post. 
The Dance of Civa, or Life’s Unity and 
Rhythm. By CoLLum. 

‘“TIt has substance and thought in it. The 
author is very much alive and responsive to 
the movements of to-day.”’—Spectator, “'A 
very interesting account of the work of Sir 
jJagadis bose.”’-—-Ovford Magazine.  ‘ Has 
caught the spirit of the eastern conception of 
world movements,.’’—Cualcuttie Stutesman, 
Lars Porsena, or the Future of Swearing 
and Improper Language. By ROBERT 
GRAVES. Third wmpression. 

‘“‘Goes uncommonly well, and deserves 
to.’’—Observer. ‘‘ Not for squeamish readers.’’ 
—Spectator. ‘‘ No more amusingly unexpected 
contribution has been made to this series. 
A deliciously ironical aflair.’’— Bystander. 
‘“‘ His highly entertaining essay is as full as 
the current standard of printers and police 
will allow.’’——Netw Statesman, ‘* Wumour and 
style are beyond criticism.’’—JIrtsh Stateaman. 
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TO-DAY AND TO-MORROW 


Socrates, or the Emancipation of Man- 
kind. By H. F. CARLILL. 


** Devotes a specially lively section to the 
herd instinct.’’—Times. ‘‘ Clearly, and with 
a balance that is almost Aristotelian, he 
reveals what modern psychology is going to 
accomplish.”—New Statesman. ‘‘ One of the 
most brilliant and important of a remarkable 
series.”’— Westminster Gazette. 

Delphos, or the Future of International 
Language. By E. SyLviA PANKHURST. 

** Equal to anything yet produced in this 
brilliant series. Miss Pankhurst states very 
clearly what all thinking people must soon 
come to believe, that an international language 
would be one of the greatest assets of civiliza- 


tion.’’—Spectator. ‘‘ A most readable book, 
full of enthusiasm, an important contribution 
to this subject.’’—International Language. 


Gallio, or the Tyranny of Science. By 
jJ. W. N. SuLtivan, author of “A 


History of Mathematics.” 

“So packed with ideas that it is not possible 
to give any adequate résumé of its contents.” 
—Times Literary Supplement. ‘*‘ His remark- 
able monograph, his devastating summary of 
materialism, this pocket Novum Organum.”’— 
Spectator. ‘“‘ Possesses a real distinction of 
thought and manner, It must be read.”’— 
New Statesman. 


Apollonius, or the Future of Psychical 
Research. By E. N. BENNETT, author 
of ‘‘ Problems of Village Life,’’ etc. 


‘““ A sane, temperate and suggestive survey 
of a field of inquiry which is slowly but surely 
pushing to the front.’’— Times Literary Supple- 
ment. ‘‘ His exposition of the case for psychic 
research is lucid and interesting.’’—Scotsman. 
** Displays the right temper, admirably con- 
ceived, skilfully executed.’”’—Liverpool Post. 
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TO-DAY AND TO-MORROW 


Aeolus, or the Future of the Flying 
Machine. By OLIVER STEWART. 

“ Both his wit and his expertness save him 
from the nonsensical-fantastic. There is 
nothing vague or sloppy in these imaginative 
forecasts.’’—Datly News. ‘‘ He is to be con- 
gratulated. His book is small, but it is so 
delightfully funny that it is well worth the 
price, and there really are sensible ideas 
behind the jesting.”—Aecroplane. 


Stentor, or the Press of To-Day and 


To-Morrow. By DAvip OCKHAM. 

“A valuable and exceedingly interesting com- 
mentary on a vital phase of modern develop- 
ment,’—Daily Herald. ‘‘ Vigorous and well- 
written, eminently readable.’’ — Yorkshire 
Post. ‘‘He has said what one expects any 
sensible person to say about the ‘ trustifica- 
tion’ of the Press.’’—Spectator. 


Rusticus, or the Future of the Country- 
side. By MARTIN S. BRIGGS, F.R.1.B.A. 
‘““Few of the 50 volumes, provocative and 
brilliant as most of them have been, capture 
our imagination as does this one,’’— Daily 
Telegraph. ‘* The historical part is as brilliant 
a piece of packed writing as could be desired.”’ 
— Daily Herald. ‘‘ Servesanationalend. The 
book is in essence a pamphlet, though it has 
the form and charm of a book.’’—Spectator. 


Janus, or the Conquest of War. By 
WILLIAM McDOUGALL, M.B., F.R.S. 


‘* Among all the booklets of this brilliant series, 
none, J think is so weighty and impressive as 
this. It contains thrice as much matter as 
the other volumes and is profoundly serious.” 
—Dean Inge, in Evening Standard. “A 
deeply interesting and fair-minded study of 
the causes of war and the possibilities of their 
prevention. Every word is sound.’’—-Spectator. 
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TO-DAY AND TO-MORROW 


Vulcan, or the Future of Labour. By 
CECIL CHISHOLM. 
** Of absorbing interest.’”’— Daily Herald, '‘ No 
one, perhaps, has ever held the balance so 
nicely between technicalities and flights of 
fancy, as the author of this excellent book 
in a brilliant series. Between its covers. 
knowledge and vision are pressed down and 
brimming over.’’—Spectator. 

Hymen, or the Future of Marriage. By 


NORMAN HAIRE. Second impresston. 
‘*‘ Has something serious to say, something 
that may be of value. Dr. Haire is, fortunate- 
ly, as lucid as he is bold.’’—Saturday Review. 
‘* An electrifying addition to the serics.’’ 
Sphere. ‘* Not cheerful reading. Yet in 
spite of this we fec]l that the book repays 
perusal,’’—Spectator. ‘‘A very good book, 
brilliant, arresting.’’—Sunday Worker. 

Galatea, or the Future of Darwinism. 
By W. RUSSELL BRAIN. 

“A brilliant exposition of the prescnt 
position of the cvolutionary hypothesis ; 
he writesclearly and temperately ..’—Guardian. 
‘*Should prove invaluable; a stimulating 
and well-written essay.’’——Lilerary Guide. 
His destructive criticism of the materialist 
and mechanist philosophy, biology, and 
physics is superb,’’—G. A.’s Weekly. 

The Next Chapter: the War against 
the Moon. By ANDRE MAUROIS, 

“This delicate and delightful phantasy 
presented with consummate art.’’—Shectator. 
“Short but witheringiy sarcastic.’ — Field. 
‘*Admirably parodies the melencholy and 
superior tone of a history-book . . .”’—Jimes 
Literrry Supblement. ‘A delicious skit 
on the newspaper ‘stunt’, end a _ whole- 
some satire on some of the abiding weaknesses. 
of mankind.’’—Datlv Telegrath. 
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TO-DAY AND TO-MORROW 


Scheherazade, or the Future of the 
English Novel. By JOHN CARRUTHERS. 
An entertaining and stimulating book 
which no novel-reader should fail to study.” 
Osbert Sitwell in Datly Mirror. A brilliant 
essay and, [ think, a true one. It deserves 
the attention of all in any way interested 
cotically in the novel.’’--—Geoffry West, in 
Datly flerald, 
Iconoclastes, or the Future of Shake- 
speare. By HUBERT GRIFFITH. 

‘ To my disappointment [fF found mvself 
im complete agreement with nearly all its 
author’s arguments. There is much that 
as vital and arresting in what he has to say.’’ 
—Nsgel Playfair,in Evening Standard, ‘With 
much that Mr Griffith says Lentirely agree.’ 
—Saturday Review, 

Caledonia, or the Future of the Scots. 
By G. M. THomson. 

‘‘ Not since the iate T. W. H. Crosland has 
anything like so amazing an indictment of 
Scotland appeared.’’—Wesiminster Gazette, 
“It is relenthss and terrible in its exposure 
of the realities that underlie the myth ot the 
‘eanmny Scot’. I have found scarcely an 
exaggeration in the whole of this brilliant 
book .”’— Trish Siatesman. ‘As a piece of 
incisive writing and powerful, though re- 
strained, invective, Caledonia 1s specially 
notable.’ —S pectator. 

Albyn, or Scotland and the Future. By 
C.M. GRIEVE, author of “Contemporary 


Scottish Studies ’, etc. 

“A vigorous answer, explicit and implic't, 
to Caledonia, tracing behind the scenes 
the dev elopme nt of a real Scottish renascence, 
Contains stuff for thought.’ —Spectator " 
“The book of @ man genuinely conce:ned 
about the future.’—CGlasgow News. 
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TO-DAY AND TO-MORROW 


Archon, or the Future of Government. 


By HAMILTON FYFE. 

‘*This is a good essay on the nature of 
government, or politics; it is well written 
and abounds in epigram. The student will 
find a thought-provoking presentation of 
his daily problems. This is a brave and 
sincere book.’’—Economic Review. ‘“* Writes 
with a wide experience and an intimate 
knowledge. As stern a critic of our present 
Party system as any Tory could be.”"—H.IV. 
Nevinson, in Datly Herald. 

Bacchus, or the Future of Wine. By 


P. MORTON SHAND. 
‘A learned and amusingly written book on 
wine.’—Daily Express. ‘‘ An entrancing 
little volume, prognosticating the future 
of wine and wine-drinking, from a social, 
commerical, and more especially a vinous 
point of view.’’— Brewer and Wine Merchant. 
Hermes, or the Future of Chemistry. 


By T. W. Jones, B.Sc., F.C.S. 
Chemistry asthe means of human emancipa- 
tion is the subiect of this book. To-day 
chemistry is one of the master factors of our 
existence ; to-morrow it will dominate every 
phase of life, winning for man the goal of all 
his endeavour, economic freedom. It may 
also effect a startling change in man himself. 


Archimedes, or the Future of Physics. 
By L. L. WuyTEe. 


The ast ewyears have been a critical period 
in the development of physics. We stand on 
the eve of anew epoch. Physics, biology, and 
psychology are converging towards a scientific 
synthesis of unprecedented importance whose 
influence on thought and social custom will be 
profound, This book interprets these events, 
and should be read in connexion with Gallio, 
by J. W.N. ake 3} this series, 
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TO-DAY AND TO-MORROW 


Lares et Penates, or the Future of the 
Home. By H. J. BIRNSTINGL. 


All the many forces at work to-day are 
influencing the planning, appearance, and 
equipment of the home. This is the main 
thesis of this stimulating volume, which con- 
siders also the labour-saving movement, the 
‘ideal’ house, the influence of women, the 
servant problem, and the relegation of aes- 
thetic considerations to the background. 
Disconcerting prognostications follow. 


Atalanta, or The Future of Sport. By 
G. S. SANDILANDS. 


A survey of the present and future of 
sports from an original point of view. After 
an introduction on the meaning of sport 
and sportsmanship, chapters follow on 
blood sports and on bloodless sports, covering 
a wide range of games and contests. A 
discussion of amateur and professional comes 
next, then a chapter on women in sport. 
A final section deals with the place of sport 
in the national life. 


Breaking Priscian’s Head, or English 
as She will be Spoke and Wrote. By 
J. Y. T. Greic, D.Litt. 


A vigorous answer to Pomona (see page 12) 
in this series, full of revolutionary thought 
and highly critical of many modern ideas 
on the subject of English. The nature of 
language, grammar, the influence of America 
and of slang, public school English, dialect, 
and many other subjects are touched on in 
an illuminating fashion. 
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TO-DAY AND TO-MORROW 


IN PREPARATION 


Morpheus, or the Future of Sleep. By 
DAVID FRASER Harris, M.D., B.Sc. 


What is sleep, and what place does it 
take in our life. This is the obscure question 
elucidated by the author. 


Hestia, or the Future of Home Life. By 
WINIFRED SPIELMAN. 


The future of family life is here considered 
with reference to the many forces at work 
to-day for the disruption of the home. 


Cain, or the Future of Crime. By 
GEORGE GODWIN. 


How shall we deal with crime ? What is 
it? Crime and punishment. Crime and 
psychological healing. The prison system. 
All are treated in this luminous volume. 


The Future of Films. By ERNEST BETTS. 


The films to-day provide the author with 
data for a forecast of the revolutionary devel- 
opments to be expected in the near future 


The Future of Leisure. By C. E. 
M. JoapD, author of ‘‘ Thrasymachus’”’. 
M. Maurois in The Next Chapter (page 16) 
pictures the world at enmity through excess 


of leisure. Mr Joad puts the pprante point 
of view. . 
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